Introduction
CP violation has been observed in the decay and mixing of neutral mesons containing strange, charm and bottom quarks. Currently all measurements of CP violation, either in decay, mixing or in the interference between the two, have been consistent with the presence of a single phase in the CKM matrix. An observation of anomalously large CP violation in B 0 s oscillations can indicate the existence of physics beyond the standard model (SM) [1] . Measurements of the like-sign dimuon asymmetry by the D0 Collaboration [2, 3] show evidence of anomalously large CP-violating effects using data corresponding to 9 fb −1 of integrated luminosity. Assuming that this asymmetry originates from mixed neutral B mesons, the measured value is . This Note presents a short summary of the measurements of a s sl [4] and a d sl [5] using the full Tevatron data sample with an integrated luminosity of 10.4 fb −1 .
The asymmetry a q sl is defined as
where in these analyses ℓ = µ. The flavor of the B 0 q meson at the time of decay is identified using the charge of the associated muon, and these analyses do not make use of initial-state tagging. We assume there is no production asymmetry between B 0 q andB 0 q mesons, that there is no direct CP violation in the decay of charm mesons to the indicated states or in the semileptonic decay of B 0 q mesons, and that any CP violation in B 0 q mesons only occurs in mixing. We also assume that any direct CP violation in the decay of b baryons and charged B mesons is negligible.
The semi-leptonic charge asymmetry in B 0 s mesons
The measurement of the semi-leptonic charge asymmetry in B 0 s mesons is measured using the
The measurement is performed using the raw asymmetry 1) where
The time-integrated flavor-specific semileptonic charge asymmetry in B 0 s decays which have undergone flavor mixing, a s sl , is then given by
where A µ is the reconstruction asymmetry between positive and negatively charged muons in the detector [6] , A track is the asymmetry between positive and negative tracks, A KK is the residual kaon asymmetry from the decay of the φ meson, and The raw asymmetry (Eq. 2.1) is extracted by fitting the M(φ π ∓ ) distribution of the D ∓ s candidates using a χ 2 minimization. The fit is performed simultaneously, using the same models, on the sum (Fig. 1 ) and the difference (Fig. 2 ) of the M(φ π − ) distribution associated with a positively charged muon and M(φ π + ) distribution associated with a negatively charged muon. 
The semi-leptonic charge asymmetry in B 0 d mesons
The measurement of the semi-leptonic charge asymmetry in B 0 d mesons is measured using two separate orthogonal decay channels:
The two channels are treated separately, with each being used to extract a d sl , before the final measurements are combined.
The time-integrated flavor-specific semileptonic charge asymmetry in B 0 d decays which have undergone flavor mixing, a d sl , is then given by The raw asymmetries for each decay channel and each decay length bin are extracted using χ 2 minimization. The fits are performed simultaneously on the sum and the difference (Fig. 3) of the µD and µD * distributions. 
Combination of D0 results
The D0 measurements of a d sl , a s sl , can be combined with the two-dimensional constraints on (a d sl , a s sl ) from the D0 measurement of the dimuon charge asymmetry A b sl [3] . The full twodimensional fit yields the following values:
with a correlation coefficient of −0.50. The χ 2 of this fit is 2.9, and the standard model p-value is 0.0036, corresponding to a 2.9 standard deviation effect. Figure 4 shows the two-dimensional contours from this combination.
Updated World Averages
The D0 measurements of a s sl and a d sl can be combined with all other measurements to form updated world averages. I use a simple weighted average, assuming that the measurements are fully independent. The D0 [4] and the preliminary LHCb [9] , D0 [5] and the new BaBar result [8] ), and the two impact-parameter-binned constraints from the same-charge dimuon asymmetry A b sl (D0 [3] ). The bands represent the ±1 standard deviation uncertainties on each measurement. The ellipses represent the 1, 2, and 3 standard deviation two-dimensional confidence level regions of the combination.
